Enhanced Histone Acetylation in the Infralimbic Prefrontal Cortex is Associated with Fear Extinction.
The molecular processes that establish fear memory are complex and involve a combination of genetic and epigenetic influences. Dysregulation of these processes can manifest in humans as a range of fear-related anxiety disorders like post-traumatic stress disorders (PTSD). In the present study, immunohistochemistry for acetyl H3, H4, c-fos, CBP (CREB-binding protein) in the infralimbic prefrontal cortex (IL-PFC) and prelimbic prefrontal cortex (PL-PFC) of mPFC (medial prefrontal cortex) and basal amygdala (BA), lateral amygdala (LA), centrolateral amygdala (CeL), centromedial amygdala (CeM) of the amygdala was performed to link region-specific histone acetylation to fear and extinction learning. It was found that the PL-PFC and IL-PFC along with the sub-regions of the amygdala responded differentially to the fear learning and extinction. Following fear learning, c-fos and CBP expression and acetylation of H3 and H4 increased in the BA, LA, CeM, and CeL and the PL-PFC but not in the IL-PFC as compared to the naive control. Similarly, following extinction learning, c-fos and CBP expression increased in BA, LA, CeL, and IL-PFC but not in PL-PFC and CeM as compared to the naive control and conditioned group. However, the acetylation of H3 increased in both IL and PL as opposed to H4 which increased only in the IL-PFC following extinction learning. Overall, region-specific activation in amygdala and PFC following fear and extinction learning as evident by the c-fos activation paralleled the H3/H4 acetylation in these regions. These results suggest that the differential histone acetylation in the PFC and amygdala subnuclei following fear learning and extinction may be associated with the region-specific changes in the neuronal activation pattern resulting in more fear/less fear.